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®^<DZ? U-->^ft«fc^t h HtrA2 WflSagOJifr&aiiBfc.fcoTjB 

*©58*aa^tt*ttOli»lC*Jg«tta«**)fcLT^* (Jacobson 
et al.. 1997)„ 7^ h-vX©S#7^«l$iJ«^^gH^^^a<D#^T 
* 0, ii^J^7# h-yXtt»gftt«iAO|#^|S$nTl^ (T 
hompson. 1995). ts 7./\° — if teiMftGDS/X x-f > 7°o y^T~ if © 7 t 
7# h-'>^©*;Cf«u&:llff» ; ?T?»S (Thornberry a 
nd Lazebnik, 1998). X y x £ * — , t X * /S-if-3, 
-7 A-if-9 ©.k^fc-f ~ ->x-^-#;?;/\°-if fdcfco.T, <jOlfr$ 

rtfh-z/xmm? >K?n (iaps) ttfctfetiA'x;^©;^ 

(Deveraux and Reed, 1999; Miller, 1 999) o ^<"0#>©kh IA 
P775.U-^W^jr, fc£*tfXIAP» c-IAPK C-IAP2 
-3, -7, -9 fcE»»^LT-tOStt*|fl«Fl-*3fi*a:|!B«FHTFT** H 
t*»to*9TV» 5 (Deveraux, et al., 1997, 1998; Roy et al. , 1997). 
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±12© IAP ©5 "fe, XIAP ifit>7,rt-M}i : tn\Z&^T$\%n Z. Sn-57 
#h-y^©ffifHf tUtfifeotfeSi^^feCQTSS (Deveraux a 
nd Reed, 1 999) 0 XIAP ©*ifji« N *^^^(c*3 ftzn* =l o r>>f ;ux I 
AP U tf — h (BIR) K*^ >® 3 B< 9£L«jfi£ C**«*fc43tfa R 
ING 7^ >#- KpW >C«koT#i^tf6n*. *jfi«ll«|!tff fc«fco 
T XIAP ©~#B© BIR K>W > (BIR2) 7, A -if -3, -7£|fi*-T 
*©fc-t-#T?**©fc#U = #i© BIR h**>f > (BIR3) s#/t—r 

*/l-tf-9 &4#&«fclB*?-* (Deveraux. et al. , 1999; 
Sun et al. , 2000) . $.ttb&t ZtlZOr — fit IAP © BIR K * 

*ifi, Smac/DIABLO If tfn*tf«^ >/t * **t|BJ JfcS nfc. £©* 

iap ©a^/x— t?asF«tt&&<rc t fc«toT*^^— tr 

«ttfc£«EJiTS«£#&£ JlttfSfrjfcofc (Du et al., 2000; Verha 
gen et al. , 2000) . Smac it 239 7 5 J &©MIg#:3? >;^ItH^ 
£ n & „ N * 55 7S;tfi5 h 3 > H U 7 #21 is {fir )V t b Tffli * , 

£*£ft7# h-^XHSti^CTliKil Smac ttHB/fiS fcifcffl $ n, -e 

ctiiSf ^>/^i?^§ iap fcjg^u, fogit$iit§ 0 *-©&. 

OffiftlCkoT Smac AVPI £ H 5 EaiTtt D * S . N*«T? XIAP © B 
IR2 <h BIR3 fc tt£T * 21 iat*l9i I, fc. £ 6fc Smac © N *S®75/ 
M£l£JI£-t*3 <t XIAP &Bl#-r*i£te«fctonfc. V>< o^©^ 3 £S> 
a »?/\*x©$BJl&?E* >/^S, Reaper, Hid, Gr im © N *3ss Smac fc{H 
T£D> -?-© N *$s&T IAP 0gtt4Bft«ci:*Jfe*oTU* (Abra 
ms, 1999; Srinivasula et al., 2001) o Smac R C © J; a X © ^ > 
^KOfcflBWfcfr^o^fcafc-ASnT^***, Smac *s IAP fc*g£L, 

ofc (Du et al., 2000; Holcik and Korneluk, 200 1), 

V>3 (Green and Reed, (1998) Science 28 1, 1309-12) . £ S fc 7^ 
b-->X««S hn> H U 7 ftHI © ii ji ft £ H5 K lffl * - # 
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>A£H fhi'DAc, *XA'-if-2, -3, -7> -9 

ITT^h-y^iiif (AIF) &£7&*^£*l3 (Kroemer and Reed, 
(2000) Nat. Med. 6, 513-9). Smac/DIABLO tefiifi mM £ ttfc 5 h n > 

ttj^n, xiap fcit&ag^i^ -e©*7./i-ififi§Mtt*ia§bTL*'5 

(Du et al. , (2000) Cell 102, 33-42; Verhagen et al. , (2000) Cell 
102. 43-53) 0 

Z-<D£o fc, fi£*7# h-^XUfrH^ t 1>T% Xrt-1£i!)imm$l2 

m k «fc o t « a t, / n° - pi m h x % m m je & w x s n & ^ m & at $> % 
& v>« m w & fc n t> * s©f fc & * > a * k *$#SE r -s wsgtt # * o 

'J>7Df7-f7 75'J-0^i^tlT HtrA -fe U > 
7nf7-f 77S 'J - ^aetlt^fc (Faccio et al., (2000) J. B 
iol. Chem. 275, 2581-8; Gray et al, (2000) Eur. J. Biochem. 267, 

5699-7 10; Huet al. , (1998) J. Biol. Chem. 273, 34406-12; Savop 
oulos et al., (2000) Protein Expr. Purif. 19, 227-34K £ <Z> 5 £ , 
A^r'J7® HtrA iteTMte Ht rA ± U > 7° □ 7 7 - -fc? 7 y 3: »J - od 
^Tfefeoi^J;< ^a#i5*l:$nTH5 ; Htr « "High temperat 
ure requirement" ( "iSf&T&g" )£jt*"T3o Htr X> >''3^- 
ttfc £3 LTfe&gT?** (Lipinska et al., (1988) Nucleic Acids 
Res: 16, 10053-67, (1990) J. Bacteriol. 172, 1791-7; Seol et al. , 

(1991) Biochem. Biophys. Res. Commun. 176, 730-6) 0 -e©-5x.> M. 
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peiss et al., (1999) Cell 97, 339-47) 0 



f§ m <d m ^ 

mmm®?%rctemmm<Dmi%tzMmiz£?Tn£zmi&<Dfemm<Dz 
z v-->?^<Dmmi$£ztmx? >j-- >tf*&*m®t% ctzt® 

*mwmt>\t, f&s&w©,^^ up <Dm&zmmtz> smac &*\.<d? 

>/^K^J,mbfe. ttltD-h, XIAP 36.000 

fr\z u t*%\zz.<b*>rt2^( D Mmjtmm / t 
miz-D^xmm^^ofzmm. -ty >^n^T-^^^^^v^mmm 

mmmj- KtrM Omi) $1)1 it. IH^Lfco #11^ 

XIAP^^^>A'//g < hbTHtrA2 £#!M£U HtrA2#XIAP« Smac 

& (Faccio et al., 2000; Gray et al., 2000) e 

HtrA2 tt/t^f'J7^6k hti^T, *Ii<##*nTW*t 
l J>/D77-t'77 5U-(;It§^>/^f T) the HtrA2 ir ij 
>yoT7-fttt< fc* C*M«t/^fU TOHtrAfc 

Atft>5-^©S»©k h HtrA T $> & L56 tj£iH&*t n*;-ssf 
3 (Hu et al., (1998) J. Biol. Chem. 273, 34406-12), HtrA2*>/\° 

<>> ^ltpdz K^omfti73;i 105-121, 182-330, 390- 
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445 <DmM\Z*:tl?nnoT^2> (Faccio et al. , (2000) J. Biol. Che 
m. 275, 2581-8). HtrA2tt/Mfi#fc, £ fc ^ ft T 3 tm%2 fix 
\,*tctf (Faccio et al., (2000) J. Biol. Chei. 275, 2581-8; Gray e 
t al., (2000) Eur. J. Biochem. 267, 5699-710). £> U HtrA2 

& s. h 3 > h u 7 © * >a ? m "C & Z> Z t £ M. £B h It. 

J&mm HtrA2 «7xH h — > X jfcl SUC E & 1/ T 5 h n > H U 7^£>&ffl 
Sn^CT, IE^©«^T«^ pa c Smac |q«. 
fc#«ELT^«. Efcl&IS! HtrA2 ONfS©47$yi> AVPS j&* Smac © 
N*^©475;i, AVPI < <HTtA5 £ £\tZ<D 2 O©* > 

A^Hj&*##fc<H£* IAP ifitFf* «fc V>IE$ltfcoTV>5 (Ch 

ai et al., (2000) Nature 406. 855-62) 0 J -if > 7* □ y Mr \t Smac 

o ^ y t > ^ t - rna \tm. Bs mjhmteztizKmm&frftk: 

m^<D\zML, HtrA2 «Jfc«« £ £ fc T fc5B3I L T V> £ «fc 5 (G 
ray et ah, (2000) Eur. J. Biochem. 267. 5699-710) « z: © J; 5 * 

HtrA2 ©fuig#:te 50 *U?)l h > (kDa) ^ >A£ftT& D » 5 h 3 
> H U 7\zmm.-ZWt$> t. H*SS©7$/g|]0i«IDIi:SnT, 36kDa 
>/1*Ka*T*#*#, •€■© N*«Sd* Smac © N*gtiiKU 
Vi*. HtrA2 ©ffiKtttt IAP fcSS£ L fct^fls, HtrA2 tt Smac £ & 

9 3frT IAP fcfc^-T*. HtrA2 tt>I3t$ h 3 > f* U 7 \Z 

IISnTtJSAJ, 7#h— >X©jW* (M3fcM) *JPASt, iSffl 
ISHfcftffiSns. IBIMfcifeffiSnfc HtrA2 «, XIAP \ZM£LT XIA 
P ©#X/1-i?IEg«tt £IMLT7^ h->7SgCW<t5. 
* S fc, h n > H 'J 7<DftM\Z HtrA2 * ttJM%38 £ -£3 

awfi«2L< /u ~e 7&t , *^/i-tfgtto±#ttg»snf, # 

ffitt^SttS £ £©^/8teY8&-r&o ^©cfcSk:, ifi SO 38 31 L & # x 

^I^^T* ^©=tplC, *mW%t>te. HtrA2 «-0©H&ofcp< 
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*-xa« iap s\o)mm<D&&zftTz> iap <Dmmft%-c. #;wi--fe? 

m&oGMvMinZft? iap mm#ikft&}, *>7>n- 

5 pJ«H4^f&^$nT^S Z. #Jfrfc&B&*l«>Ttf>5 (Kitana 

ka and Kuchino, (1999) Cell Death Differ. 6, 508-15; Sperandio e 
t al., (2000) Proc, Natl. Acad. Sci. USA 97, 14376-81). 

£ne>©x-*te HtrA2 ^-t u > zf uj-T -^feifWfzmuKmmtt- 

m*$f^>tz Smac IAP ©IflfTS 5 £ <h fe fc, HtrA2 

#fgaj# 6 tt, £ £ }£ £ ©$t L IriflllfiJESffcH^T?** HtrA2 vs 

( 1 ) IE JIS (75 Sll fd «k o Tjg C S^H©?&^ICffl \,*Z>$iMfattmT 
<D7># U tf<Dtctb<D, t h HtrA2 ^ >A^g B 

(2) «IB5BOig*lc«fcoTjB::a«IJ63js, #«£tegej£L Hjftjfiu 
'fcfi*i*J:^i'fXJ:t)ft«»*5SiR3n-5 (1) ©kbHtrA2^ 

(3) h h HtrA2 * >/\°£ Hd*ffi^J## 2 fcjjsS tt3@B?iJ®Sg 134 # 
i^Sfg 458 #@©75 /I?@e?!l£^t?> (1) Sfctt (2) ©thHtr 
A2 

(4) MJEwiMfccfc oT^c:s^S©?&^lc:ffl ^sifxHHlMaT 

V-->tr<Dtctb<D, t h HtrA2 itfc^* ® SSSft: 

t h HtrA2 * >/^R&3B5if *&&*.*B1B. 
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^Sg^J^x^XJ: S>ji&£n3 (4) ©khHtrA2* 

( 6 ) k h HtrA2 ? >A p W^MPm^ 2 \Ztk2 nSIB^jofg 134 # 
£>fg 548 #g ©7 5 7 HBB^J^^tT, (4) (5) ©khHtr 

A2 £fg?|-f 3M„ 
(7) (1 ) ~ (3) ©Vi-fn^Ck h HtrA2 ^ >A £ Jf £ ffi V> tc , 

( 8 ) ( 4 ) ~ ( 6 ) (DUftl^Ok h HtrA2 ^ > A° ^ £ 

mmzm^tc, mmm^mmiz^-^ xB^^mmo^mizm^^^mm 

(10) k h HtrA2 * W^gO-fe U > :/ P x 7 --fcffgtt * l&^T -5 
ifo^i' U -x>^~ea&3, (7) ~ (9) onfti*07^'J--> 

(1 1) MM?E<D&1%tzMmiz ioTguS^lo^ilo^^ U - 
-ytf<Dfc®<D, k h HtrA2 it£T£fcte^-CD^M#:£^ k h HtrA2 

(i 2) SBBa5E©m^^«]®j^«toTjg^-s^a^gs^s^s^fc 

ttllt^^, (1 1 ) O k h HtrA2 &^-<«m#: k N H 

trA2 * W1£ J?£fg:iT£M;L«o 

->?<Dtztb<0* k h HtrA2 a^^fc «^GDgg&£-^ k h HtrA2 

te-lgT&S, (1 3 ) ©k h HtrA2 £fcte^GDf£g#:£^ k N H 

trA2 ? >/^g$^it5ii^ii. 
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(15) (11) SfcB (12) OlHJ&klttftttJt&ig-^U 5 

> H U 7frt>MMm^<D HtrA2 * Wt^S© #fci3 f Sii^^tf, 
*BlifiJE©Jlflirfc«!lWfc .fcoTjB ^^lOfellOX^ 'J-->^iS. 

(16) (13) ifctt (14) Oft*l:K»«SSfi4l^ 5 h □ 

> F V T^SSBB&R'n© HtrA2 * >A 2 St ©ifcffi ftWft-r § n £ , 

MTr&&, (l 5) Sfctt (1 6) ©«IS5B©**fcaiiWfcJ:oTjBz: 

(18) 5 hn > HU 7fr e>MSt^afctB£ns HtrA2 £ir[ HtrA2 in 
^T.auet**, (15) ~ (17) ©V>"rftj&>©*BIJ65E0£#fcfflJ 

1 . HtrA2it£^ DNA©M 

*58 9!K:*5V>T\ DNA©^t#te> J. Sambrook, E. F. Fritsch & T. M 
an i at i s (1989) : Molecular Cloning, a laboratory manual, second e 
dition, Cold Spring Harbor Laboratory Press Ed Harlow and Da 
vid Lane (1988): Antibodies, a laboratory manual, Cold Spring Ha 
rbor Laboratory Press m © m fc £ < *D & tlSI ;£ *ifc# 

XIAP tlg^TS* W^K&IUHU *&sib& 36kDa©^3»S^>A^ 
W^leIJR1-S^t D HtrA2 * >/r?ff£f#5c: £©^ 

nfc7 5 y mse^j^ s jg is fc :/ ^ >r ^-^ttts. #v>t, khunus 
* fc r*tti»a» & a m t & rna # & «s« U fc cdna ^r/^y-***';- 

3>//b, HtrA2 fltfirP £ RT-PCR fc «fc D 

HtrA2 &m&mmLT%2> Z. £ *>T#3. 
HtrA2 Ifif DNA ill, B#l#-9 l $ n<5 &SgB?iJ tf DNA, 
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@e?U#-5t 2 TS^nSTS yiS^J^tfi, 458 75 J mo HtrA2 \t 
HtrA2 0 , N *© 133 7 5 / & « 5 h n > K y 7 MS v 
^tl/TUt, 5 hn> H'J 7 fc*>^*K#Sfcrnfc&fc«J 
ftT> 325 7 5;lOj«iRI^>;^JIias, #fgBjTfflt/>£ HtrA2 
* >/t^fil:BfiI# HtrA2 ^>^^»t>IB?iJ## 2 ©fg 134 #1 CD 7 

5 458 #g©7 5 /wtmmzG-fzi&mM? > a 

HtrA2 ilfe^ DNA »£S!© HtrA2 © cDNA fc, &&©#& 

T^MitSiltiaoT^itSCh^Tf 5, HtrA2 itfe^ DNA 

ofifttit, ia^ij#-^ i -ea^n^&siH^j^ij dna <tx n y > 

>>x > hft^fTTA^^'J y-f XL, fro HtrA2 ^ >A-£R©J£tt£ 
tt5^>/^I^3-h'1-§ DNA, 159#t2^$n575;tS 

75 y ^SH^iJSr^^, :fco8B?iJ#-t 2 ©fg 1 #g ©7 5 y &tf>Sfg 133 
#@©7 5 y»)Ji«DlStSn&ftt*^T HtrA2 ^>/^R©Jgtt£ 
>/\°^M£fc«@2#l#-5i 2 ©fg 134 #@ ©7 5 J Mfr 5fg 458 

#i©75 ;m.mm\z&\*T 1 ei<Hfi»©75/i^*^ 

b < «ttin£ftfc7 5 /IS^JSt*, HtrA2 $ >A*R©i£tt£ 

^t>«>5#&«jfc/W 7 y y Fj&*#j5fc£tt, ##IWftA-f >ry y H j0< 
JgjfcSnfc^*#£V> -5 . WAtfJIItt^H DNA (W|±, 60% 

jsf * l < « 8ox«±©«irattswr* dna ra±tft/w 7y x 

WfSn*. £ 9 H#:«Jl;:«> 3- b y £ &^mtf 150~ 900mM, JfF£b<« 
600- — 900mM Tr & 0 > Sg^ 60~68t:, if$b<li 65^ 7?©^#^^ 5 . 

i?j#^2tg^n§7$ ymm&ibL < um^im^ 2 ©b 134 #g 

©7 5 y 458 #a©75 y Kffi99K:*^T 1 < ttttft©7 

5/1^*, fi^^b < tt#in£ftfc75 y^iB^J*!: Itlt 1E?1J# 
^2TgSn§7$;ii2^Jt)L< ttE8l## 2©3§ 134 #@©7$y 
&fr*>^ 458 #@©75yig8S?!l©l~l(Hl, L < & 1-5 IS, $ 
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2 y mmm% l < 2 ©fg 134 #g©75y$? 

fr$m 458 #g©7$ y^lB^J© l~10ffi,£F£L<«l~5fk £ £> tC 

u < « hb^l < « 2ffl©js yi^i©75 y mizmmLtzho, 
%tz\t, mm%^ 2Tg$ni)7 5 ymmmhLK \tmwm^ 2 ©jg 13 

4#l07S7i)i^I 458 S1C75 /^IB^JH l~10ffl, £?£L< 

£©£ 5 &ie?u#^ 2 ©75 y mmmt v< \tw,nmn 2 (d% 134 # 

g©75y^ £>3t 458 #g©75 yKEaifc&l^T 1 ^ L < ««»© 

ni2^#-t2 t> l < temmm^ 2 ©sg \n #§©75 ym^ssg 458 # 
a ©7 5 ;sie^o75 y KEflit, blast («^h r7^;i/htftb 

■5#J8IS8j£©/ , t5*-**fflV>T) ^TfUfbfc i 'Pt£.<t 

h 60%^_t, £f£L<te 80%m±, 2 $\Ziffl£L< \$ M%u±<Dmm 

-Il€f©!fiSE5il*««£Snst, -t©««4"b¥'&fifcfc: «fc oT, 
>^£nfc cDNA IS tlfc PCR KioT, fcS^ttKtfi 
SI2^!I^W1-^ DNA iff Jt ItA-f !7*'J ^XStSHifc 

<fc^T> HtrA2jtfi^ DNA S & ©gg# £ #-5 Z. t ifiV # 3 . £ © 

ck ^ \z it« n&nfc dna (Cct r> mnmn 2 ©75 y ^ga?ut> u < &e 

*J##2©S& 134#l©7Sy$?fr<E>3§ 458 #@©75 yKEaifcfc^ 
T 1 < «}IiSc©7 5 y«#fcfc, «tft«rb<tt^jDSnfc7 5 /Si 
ETflfc^** HtrA2 *>A°£M©?£tt£*r-f 3^>/^Jt£#f#-r 

rHtrA2 *>/t2R©«ttj ttt, -fe U > :/ □ 7- 7-if ^tt £ 

vui, iffitt^tt^ c tit mx\*& % M<i >*mnt >tf h 

2 . HtrA2 * >A ^8*5 HtrA2 * ft 3§51iM©m# 

#SgW©HtrA2i6fc^ DNAfccktf*©gg#£B^**-te#Ab, 
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m^um^mm\zm^^ *-£»at* z. t \z «t o , HtrA2 *>/\°^jt 

fg§IM£*§3 C tifi-V&Zo ZOmm^Z DNA tt, IB # -5f 1 £ 
tlS HtrA2 -efciva, @H?iJ#^ 2 ©75 ymiB^i^n- 

Kt* DNATfci^L, SE?>J#-t2©75 7 SB ?!l © fit l#i~fg 133 
#g ©75 K-fS«#£l»V>fc DNA Tfe <fc^ U IB 81 # -if 2 

©7 5 y ®?IB?iJ©fit 134 #1-458 #g© 75 yilKaiSa- Ht5 DN 
ATffei^. t9 2#© DNA^6ttUK#HtrA2«S55S$n, ^2^©DN 
A HtrA2 tf*3631£ft5. M GST FT * DNA 

4>'\^+)-fc7 > 3 i v>£:3-FT<5 DNA £^ig£i±T «fc V>. 

T&3PSDV^&3^;7^- ; &/8^£ ii^TtSo MxJf, PBR322. p 
BR325, pUCl 18. pUCl 19. pKC30, pCFM536 # ©*fl§® ^ 7 X 5 H , pDBll 
0^©tt^«^^7.5 F, pG-K YEpl3, YCp50 m © SPS 7 7 * 5 F, Ag 
1 1 10, AZAPII ^©7 7-v 5 © DNA «i ?L it iffi JM © ^ i7 

$-i:LT\t, n=¥=L uVsOVX, V 2 is-TV-l )V7,, 7 x J V <i )V 

x^w-t )vx dna, svw t^tvmmfcm&mtfznzo 
x;Mt~>^;i/ii£^A,T*i/>Tfe=fc v». -fu^-^ tLx\t. m±mm 

tt, SRaynt-^. SV40 ^Dt-^, LTR 7"n^E-^, CMV ^at- 

^ . hsv-tk yot-^i^$ifens, 

7x^;p*;i/;*MM^©*SM, /s>»#, jj<^y-^«<btt#e 

m<DW®M®* KaV7^7S2, h*7f7 Sf 9 ^©^&M, HEK2 
93T, HelaM, SH-SY5Y, CHO, COS, BHK, 3T3, C127 $ © « ¥L & 80 US $ 

ift^^y^A, U >Wtfj)VzsV A, DEAE-x^rT. h 7 > 
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Z.<D£ o £ ttienfc HtrA2 * >/t 2 n%mM®fr e. HtrA2 ^>A° 
HtrA2 * >A°£K:fe itfjMS!^ y^Zmzm^tZMM. <$\ZW) 

3. ifC HtrA2 ^>A°^K*t#:(7;^# 
HtrA2 ^ >/^K$;*rLM<h LT, MS H# \Z& < *fl 6 tlfc^ffi KflE 

it, trt HtrA2 * >/^SK#^f^it5 £<h^T#3 0 jg^ 
^^Ili Dfitll^o 0iJxJ£, HtrA2 ^ >/^lT^|gLfcvC70 

Itffl ^* HtrA2 ^W^SIJ^Iiai.fil^iefTfei^L, 
<b¥£j&Lfc*>£>Tfc JcV*, ±75 y I? BE ?U £ 3 M 6 Sf T 

34*, 5 h □ > f u 7frt>Mm%^titm2nzj&mm HtrA2 *>a- 

tnzmfet HtrA2 * >A° £ St ©i&rfr£& 

# Sftfc*a#tf>£/fcttte, BIsilftMJ^ft (EIAK fe&ft«J££ (RI 
A), ^I^^>yD7f^ >^^0^^#{CJ; <^ie,tlfe^fetJ; DS'J 
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4. HtrA2 T)VM<fo<D%Ln 

HtrA2 nm*? )vwim^m\-t %mfc=f-\z ^<Dmm*m'm-r ztz 

T&mtZ>Z\ttf7:%&o uO0iAT5 DNA IE?iJ#-5f 1 f~ ^ 2 *l 
3 HtrA2 (D^mfcTTb «k^U, @2#l#-5§- 2 <D7 ^ /ll^J^n- H 
DNA Tfeckt^U IB^J#-^2 075y|l5iJ(DilSi~^ 133 # 
g©T$y^Sr3i - P~TZ>ffitt$:ffi^f£ DNA T feck Vib, ia?»J#-*t 2 © 
7 ^ / Wtmm<D$& 134 #@~ 458 #@©75 /miE^J^n- Ft5 DNA 
Tfe J; Vi 0 5 h 3 > H U HtrA2 ^ >/\° 

£ ft £$J£T M2#^M£L^o 

h ^ >*^x~ y £t!jtl£>f£5£W:, 09* tf. Pro. Natl. Acad. Sci. USA 
77:7380-7384. 1980 OJSIl:tot, ±IE^ X«£^ £ «?Llfr^ © :£ 

mAmfc?&m&&i£ntzmftzmffl?%£ t\z£?Tftj&-rz z\t& 

£ t \z& D , HtrA2 Z\ DNA £#j£B]j£/^ 

^fflfctJL, +i--y i >'/p >y b##r^ pcr T^-fe-r^^fflViT^xaa^© 
ft (Founder) tLT, ^SElCckD HtrA2 
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±j£©J&3&S! HtrA2 37 ynt>%, HtrA2 * >A £ If £fgi!T 3 

J&f&m HtrA2 ^>/t^f^4#:©«*^ffll0iaiitI^L 1 HtrA 
2 ^>A'^K©iz:U >7°nx7-if«tt£lia§-f 3* >A£«£X£ 'J 

2>mMf&Km?&M$lT2>z: ttfT'ZZo HtrA2 *>A#ft£iSi!f 

m$£T-2> £ <h^T#i> 0 ^l$J$mm HtrA2 ^ >A^K^^^, 

m#j:ztmm&mtft>n%. z\<on. m^z>nmz\*mmw HtrA2 

— F"f-5it'l2 ; F£iL#-&A/T:fe < U < , HtrA2 *'>/t£Rfct5 

M > K U 7fc«tiETS«fc"5 fcSfeSSii"*. "A^T, ttlfettft $ffljg$ 
&«*ittfc:S!#U, 5 h n> H U 7^ 6© HtrA2 * > A ? S ££fcfcb $ 

& X 2 V - - > tft % Z ttfr % Z> o HtrA2 ^>/^JtSS h n > K U 
7^£;6fcEB£-fr3?gttte, MA«5 h n > H U 7^ e>^m$nAcilffllSR 
*<Z) HtrA2 £4n HtrA2 irt#:$r^ ^TtJ^T 3 Z. t \Z& 1 Xft? Z. tUfiH 

Hie, HtrA2 © SDS-PAGE ©*S*£w-rBn?**. 
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0 2'S, HtrA2 ©jgft^OT h^7A£jKTigT&S. 

B3tt, t h HtrA2 J miH?iJ £ tkT 0 X & 3 „ 

0 4B> l*Jfttt XIAP chftffitt HtrA2 0fi^$itit3b5. 

0 J&M HtrA2 t IAP 7 7 5 U > /\° Z g © IS £ ^ "T 0T 

@6S, HtrA2 ^^t^iiMW^^El-efe^o 

recHtrA2(AVPS) *5 <fc recHtrA2 (MVPS) © XIAP © BIR2 *3 «fc 
tfBIR3 M'f>t»t*^SSt0'pa&5. 

H 8 tt, #X A°~--fc? 3 ©;?n-fe y ~>>^t XIAP © BIR2 (XI AP-BIR2) 
£«fctf BIR3+RING F*-r > (XIAP-BIR3+RING) CD^fl§^S^f0T?* 

H9tt, recHtrA2(AVPS) £ «fc recHtrA2 (MVPS) XIAP © BIR2 (GST 
-BIR2) (DtiXX-V 3 SttlKM&cktf BIR3 (GST-BIR3) (DAXA 

BlOtt, XAIP © HtrA2 ©ir U >:/n^T-if«tt©M?J:£©W» 

M 1 2 HtrA2 h £ n A c (Cyt c) © UV SBJ»^©«Jfi»H^^ 
©^fx*^T¥*T^S„ 

Hl'3li, HtrA2 t^h2u& c (Cyt c) ©^^^fiClgf $:St@ 

I14it iC^tt ALS ^Ex^^ X ©#§&£& V>T, ADIp 1 * 

3>>-£, 5*-E) t#cT HtrA2 # IW1IB S ifc ffi £ ft T < 
tkT HtrA2 >^o y h #tfr 13 

0 1 5 tt, HtrA2 \Z£Z> UVHft:<kl.*X/1-t'Stt (DEVDase Stt) 

EI 1 6 HtrA2 ©«iK^l)S5E©ii^St?Xtg5 0 

0 1 7 tt, HtrA2 ©7Dx7-tfi£tt##JltS!Wfc»Ill&5EBf$ 

H 1 8 tt, i&M HtrA2 <fc & tt^:* * A-if iStt (DEVDase 
©±#©W$S£*-rgJT&5. 
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HI 9 XZA-m >th'^-ia?) HtrA2 

fg0J£H;&£-f3 © m m 

HEK293 *5 <fctf HeLa«ffi» LipofectAMINEttH (GIBCO-BRL *fcg{) \z£ 
Dh^>X7x^->3>$nfeo #ft!$i3fcR©ISfcJ:* 10 af^r>a 

(C 2xl0 6 fitf> HEK293 «^/l/-f ^ >^U, SB, 5 u g O FLAG ^ 
^Myc ?>f<Dtt^f£ IAP <h 5 /i g <£> ifVtt^lt HtrA2 ©38=^* 
* — £ h7>77i^->3 >bfe 0 h7>X7i^->a >© 24I$W«K: 
5 mM O/ofTV-AlSI (MG132, Peptide Institute) 
flfifcftA, 2 £ fc: 16 l*IW«f«L/fc«, M^ttffl^^^SSLfeo SfflMfcB 
IAP FLAG M2 ft ft: (Sigma th«) »*VittSt Myc 9E105t#: (S 
anta Cruz biotechnology ttl) t;: <fc 0 ft ;!£ 2» L > SDS-PAGE & «t XS PV 
DFfli (Immobilon, Mi 1 1 ipore tt«) ^co^^^> & & & ft ft ft £ « HA 
3F10 trC#: (Roche Diagnos t ics tfcgl) IciO-f A7 7*P^ hiffbfco 
ft ECL *y b (Amersham Pharmacia ft g!) ^ffl^fc. 

GST * ^©tfV>fcXIAP*W^ St »* Suzuki et al., (2001) J. Biol. 
Chem. 276, 27058-63 IBIS <D^m Til b fc. C * ^^it k X i? > * 
HtrA2^3 i^'^O^mMtt pET28a T^X 5 H fcU" a-~ 



16 



WO 03/027145 



PCT/JP02/09959 



ytfL.B.fr&z.? >/1£K£ Savopoulos et al., 2000 Protein Expr. 

Purif. 19. 227-34 IClB«0*ttR:i OilftUfc. *>rtf7 5tm&\t* 
Coomassie Plus Protein Assay Reagent Kit Micro BCA Protein 

Assay Reagent Kit (Pierce ttSSU \z «fc r) Mfe L fc. 

HeLaMS: 3 «l©/t»; 7 7 -A (20 mM Hepes-KOH [pH 7. 5] , 10 iM 
KC1, 1.5 mM MgCl 2 , 1 mM EDTA, 1 mM EGTA, 1 mM di thiothrei to 1 , 2 

50 mM sucrose) \ZMMV, 29 tf-i?<DmM® £ 10HJ5ILfc^ 750 x g 

t io ftmvmfoftmz 2 mfT^ ±m*®>&vtco 10, ooox g Ti5# 
m<Dm>b#M*ft\,^ tfc&w&mmmftt Ltc. tmzzziz 100,000 

HeLaMSr 8A^t>A-X7< , 24 6 Wmm'&lz, 

M£ PBS T&U, W/^^MTJkTkh'Tl^b, 0. 2XTriton X-l 
0OTS*tttcb, iat h HtrA2 ifistm (1:200 ^IR) ^cfc^^h^QA 
c irt#: (PharMingen ftM, 1:500 *&fO £ in x. S S T 1 a. ^ 

-->a>Lfe„ 1 JfciafMi, Alexa 488 546 2 #Ja#: (Molec 

ular Probes ttfi) Ki«fcOtftfflb, ^l^l/-1f-if iilryXfA 
(Fluoview, Olympus &») fc J: t) *P*f b fc. 

fx o fc . 

6 ftx-r v vj. K 2X 10 { fi© HeLa $>Z>^\$ HEK293 SB AS £ :/ V - ^ 
>tfh. SB, 1 3m g ©7^7.5 K DNA * 0. 2//gOD pEGFP N3 (CI 
ontechtt©) t^f: h?>77x^ y 3 > U fc. HeLa Iffllfi 24ISIKI&K: 

OMfefe Suzuki et al. , (2001) Proc. Natl. Acad. Sci. USA 98, 866 

2-7 izmm(D%mT~ft-ofzo mmjery-t^ \t, by>xy^^^ 3 > 
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VTz HEK293 HHJi&£ 24 £ 36 fcffli&^U GFP Btt IB Jfi © + T IB IS S6 

CHJfiWl] HtrA2 ©Hj£i3«J:tf£ n-r, ^ 

(1) XIAP8£* 

pcDNA3-FLAG-XIAP A RING §h7>77i^ya>U; 293T 
H/ty7 7- (10 mM Tris [pH 8.0], 120 mM NaCl, 5 mM EDTA) KliRft 
<«441i#£»fctl L-fc 0 CCDH^^S FLAG-XIAPARING * >A#® 
SrirC FLAG M2 £JB V> Tfti£S£|5$ b , mffitf v 7 7 ~ T? 5 
0.1 M glycine-HCl (pH 2.8) fCT FLAG-XIAPA RING ^ WI^MSSJ; tf* 

a? nzmtnisfc* mitim* sds-page i:x^n, cbb^s 

(2) HPLC-MS/MS t7$ / M@E5iJ&;t 

y;H*3*lfttt Kawasaki et al., (1999) Anal. Biochem. 19 1, 332-6 
iz^TUmX'ff o &. ■Tfcfr'S, CBB ^fifc «k 9&tB£tlfc 36 kDa ©A 
>F£ 0. 1 /ig © Achromobacter Protease I (Lys-C)&efc££ 0. IX SDS 
£-£t* 50 mM Tris-HCl (pH 9) + 7? 37*0 7? 12 B# H>1 M 3 L , yjUfr Sfflffi 
lfc^lil3©75 y ^BS^iJ?: HPLC-MS/MS tih , 7>»#fcJ:Dft£ 

(3) 77** K©IS« 

FLAG *7tt#S?£3!! XIAP *5«ktf RING 7 >f XIAP £n- 

F (pcDNA3-FLAG-XIAP> pcDNA3-FLAG-XIAP A RING) it Su 
zuki et al. , (2001) Proc. Natl. Acad. Sci. USA 98, 8662-7 fcflBIK 
©JSTISbfe. pcDNA3-FLAG-c-IAPl t PCDNA3-FLAG-C-IAP2 \t, pcD 
NA3-Myc-c-IAPl t C-IAP2 © RT-PCRj£%© EcoRI-XhoI Br It© ^tl-Ztl 
£ pcDNA3-FLAG-N © EcoRI-XhoI it< ^HI*J^ ; ^fc^ pcDNA3-Myc-surv 
ivin Myc ^7tt# IAP Ft57 , 775 h\ pcDNA3-Bax, & 

pCMV-Fas 7?*$. KK John C. Reed t#± (Burnham Institute) «fc 
DMStift. k h HtrA2 £ 3- DNA «£AT© 7 7 -f £/B ^ 

T RT-PCR KJ; 0 if IB L&„ iiu # 7° 7 < - , ccgcaat tggccATGGCTGCGCC 
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GAGGGCG (I2^IJ#^3) ; 7 y <i V - , ctctcgagTTCTGTGACCTCAGGGGT 
C (iB^J#-^4). PCR m®<D Mfel-Xhol ®r)t£ pcDNA3-Myc-C fc-St^fci p 
CDNA3-HA-C ^yX 5 F© Mfel-Xhol 1M h \zm A U ^tl^n pcDNA3- 
HtrA2-Myc £efctf pcDNA3-HtrA2-HA £^a?L£ 0 * Wfflm (DMMM 
RLtz U^Xtkm HtrA2 £ 3 - K1--5 7°^X$ F tel*Ui©#&Tf£®{ L 
fc„ QuickChange site-directed mtagenesis kit 

(Stratagene) ^XftM b ft. Myc ^^##k h Smac/DIABLO £ □ - 
Ft«^7^5 Ktt. RT-PCR g&fc pcDNA3-Myc-C <D BamHI-XhoI 1M h 

(4) HtrA2 ©R^*«fctXHtrA2 ©5J# 
frit© XIAP N jfcSSk: FLAG 

W\ RING ^-^-^fcfcSSii-fcgJIfl: (XIAP A RING) *-« 

^ISlfc. fflttftiiffittttft FLAG^Ey ? u-i~)VmW 

Zffi&ZfttcT tfn-X¥-Xtm&Ltz ; XIAP A RING £&ofc©&, 
£g XIAP «fc D fe-t©***f6^*<«t*^fc^&T**. t!(JSW(cSfe#L 
fc©"5, *S<&*>/^R£i&tt&#TT$SfflL, SDS-PAGE $*;i,T#Bl L 
fc. 23 kBa t 36 kDa <D=.mm<D* ft<D K> h'A^Ty-lfiL 

&^T?B»5n*:(0 1).BIltf,^DOtt FLAG-XIAP A RING 
A£BCD/1> h'U FLAG-XIAP A RING t#\zmm 2 tltc* >A £ ft £^1" „ 
£tt£> V>n> H > h D-;i/ FLAG * £f *3 # ^ >/t # SI TttSS* S *l 

23 kDa 0/O K(i Smac t 6 ttfc © T> 36 kDa ©A*> 
>y^l0pIitt$Oiltlil, Achromobacter Protease I (»] 
* : Lys-OT in gel digestion £fr ^tc* ^i^ntff fc^^f h* ti 
y;p*6®JRb, 3l#8HtT RP-HPLC Xl/^ hD'f 

-St* >x AK*#*rfc-CEai£fl?*r Ufc. MS/MS X^^h7 

m&x-j $ / »Eai#*r£fTo fc. 02©77^y3>i©7$; mis 
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n\Zth HtrA2 <Df&mM<D N *«©8rJt \Z%±\Z-%t L tz (Faccio et 
al., (2000) J. Biol. Chem. 275, 2581-8; Gray et al. , (2000) Eur. 
J. Biochem. 267, 5699-7 10) 0 £ e> Iz^com m& t> t \Z >x Al 

mfttit&rBtirbfct £3, Lys-C T^lfr£nTT£fc7c>©®rtf-&Ht 
rA2 © 13B S'n^tj^tf^f 7 5 <i ~> > ifM m tt # & * 

7©&5Ri!©£E^J£fcnfc<;&n-LT^& (02, 03) (Gray 
et al. , 2000 Eur. J. Biochem. 267, 5699-7 10) „ m 1 © A 

©^ >A£Sf£ Achromobacter Protease I (Lys-C) fcj; D L- , 

hplc *ff o tcmvmmm^&^h, i0iH?>^icko'#5 

nfc7 5 /&Eai#sj£3ftS!k h HtrA2 075 / , ^3SifBn : fi*£:c§'A'TV*;fc 
(0 3 , T«). m 2 (DM-? 2, 3, 4, 5 ^n^nk h HtrA2 £fi© 

325-347, 238-324, 349-395, 157-237 L fc. H3tt, k h HtrA2 

(13B 3!) ^I0757tfi?ij^*t, 03t, 0 2 ©k°-? 1 075 

J nmmizTm&tfLtc. 0 tt/£$t£! HtrA2 3»©«»r8l5 

fi^ibT^S. k N HtrA2 © 13B « 458 7 5 / ^© * > A ^ ft & 
5h3> K U.7^©*!^, N 133 7 5 ./ &3&*-$0 D » £ £ 

n§ ; ^©IS^, HtrA2 © 13B M\Z 36 kDa ^tl^*., 

e>wmmvftrt> \*\*&mm HtrA2 c^xoiTfe^c^^s. 

CHI8«2] ftk h HtrA2 *1 T £ Jft #: © M 

k h HtrA2 £=fctf k h XIAP ft T 5 ft Jh ffif « , C k X 5? > 

^^#fS*iAI HtrA2 *>/t£ff i N* GST AS! XI 

AP-BIR1 Suzuki et al., (2001) J. Biol. Chem. 276, 27 

058-63 &m<ni5m^mn\;z.o2>rt2nfcm**n?nvv*\zfL& 

imH&m 3 ) HtrA2 mm&&&Zff$.mM HtrA2 © IAP ^©ig^- 
0 1 .©£ -5 fc, rtStt© HtrA2 #ifif!l36^l,fc XIAP A RING i^^tLfe 
©T*, Z\/uZ\*fflmfo-(?foR&<D HtrA2 ^rtStt© XIAP Ic^f E 
5^fiyHf:, HEK293 IBM ffitt (lmg ^W\°^K) £, ^n^-f 
> G \z&& > hn-M#*fcttSi XIAP %fcfe}i$i\Z 4*C T4H 
RK >*a^- h b, ^^tfc^tJ^ SDS-PAGE <fc ?) #Hb, PVDF Wk\Z 
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6^£,ttHtrA2tt#*fcttttXIAPtfi#fc «fc »M 2± J Z?u y hffiffiVtc* 
m 4 fcj5*£n*«fc o \Z, rtBtt© HtrA2 KirtHtt© XIAP <h U X 

IAP £ HtrA2 ©i&£/9S£Sl$lc fclc^^ £ i: £3i! < Ktttt&.El 4 4>, 
IgG ©fitS^cfctfiHSI^D OT^Lfco 

IAP 7 7 5 U - ^ >A°^Kt HtrA2 ©^•g-^^^T-Sfc*, £ £ 
N * FLAG-£fcte Myc-:?^© IAP, XIAP, c-IAPl, C-IAP2, irA* 
-f t:>fc££ C*HA*^©k h HtrA2 * > A £ f? £ □ - Ht5^775 
K £ £ t-jgttfc: h 7>X7i{' >Lfc. 7 5 FLAG ^-ti- 

ll- IAP ££^75 /5fc^Myc^tt# IAP <h * ;]/ # * HA ^ £f# £ 

HtrA2 * HEK293 iB J® $ -fr£i&fflM iliM& <fc tfiri FLAG ifCttlfc*: 

\$ffitoycmfa\z&Z>ftmtZ&W (^tlZn IP: FLAG £ IP: Myc) £J/x F 
LAG tf[#:> ia Myc }n#: & £ l> HA if[#: \Z X-i A 7 7 □ y h#?#Tbfc, 
^©3g3l, 50kDa © HtrA2 >A^ »&«>:© IAP £b&lZLf£ft 

ofcrt*, 36kDa ©/MM HtrA2 ?>A2»\Z XIAP, c-IAPK C-IAP2 
^fcbfco J&M HtrA2 Smac ^-g-T £ £ $ tiT V> 3 ^ AM tfXd 
foU&GVfcfrvtt (Du et al., (2000) Cell 102, 33-42) (H5). :n 
&©£r$ttj$£t£! HtrA2 #3**fc;fr XA*-iflB#igte£#CK XIAP, c- 
IAP1, C-IAP2 ©£5 IAP * >yti/gtie^L^t^c:t£SLT^5 
(Deveraux. et al. , (1997) Nature 388, 300-4; Roy et al., (1997) 
EMBO J. 16, 6914-25; Tamm et al. . (1998) Cancer Res. 58, 5315-2 

0)o 

C^«5M4] HtrA2 \Z «k * XIAP -if HSSttO IB # 

HtrA2 134 #@©7^->£ Of&©SE?iJ^#) 

0 £ ft£ (Savopoulos et al., (2000) Protein Expr. Purif. 19, 

227-34) (0 6). 86*, mnmrnm (tm), hvj^yfcmtcm&m®. 

£cktf PDZ >^-etlf'nffi^t§7S /i!©#-St<h#fC^Lfc 0 s 

306 ttStt* 'L>©ir U S306 t^Ufc recHtrA2 (AVPS) £ recHt 

rA2(MYPS) \t*tl?nj&$&m HtrA2 £ 7 5 / 

*.^>A£«£^L, 7 5 / *$sg©i3^J^^ y □ 0 ftC^Lfc. J$$J 
M HtrA2 ©*3U© 4 0©7 5 7 & IB 8) ft AVPS £©@e?im AVPI 
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t^o Smac © N **©Eaifc*aCa < MX ^ 5 . Siac XIAP © BIR2 

<h bir3 v >\zfe&?z>tz#>, ttm^ommtfmg^&ffitzazgtt 

f\ lEitfc&fcttT^S&M/^&S (Chai et al., (2000) Nature 406, 
855-62)o ^©5 A, #XA--fe?-9 (D/l^^=L~y N&£©£ 5 \Z Sma 
c tKfcN*Si?JSjf^»fH XIAP lc IS £ <h#^£ftT^MS 

rinivasula et al., (200 1) Nature 410, 1 12-6) 0 £tl S> <£> IS 31 & /« 
M HtrA2 ifi Smac t^Jfc^ 9£T XIAP \z®i<&L, ^OjSttSilStl) nj 
Hitt£7Ki£TS (Chai et al. , (2000) Nature 406, 855-62), £tl£& 
i^T3fc#>> #fgM6>te3f £S!£ci:rJ^fe N 3«©7 ^n>£* 
-yiz&mtE&fc^mmcDf&MM HtrA2 >A°^K£ 
^mbfco >A°^Hte^tt^*i recHtrA2(AVPS)£ £tf recHt 

rA2(MVPS) t*#tt5ft, »&S4i«fctf S * 2f* &£&#© XIAP © glut 
athione S-transferase (GST) £©»£■*> /^fti©*S#IHfctett3 
tlfc. Sf4I*«t^75/*«^llI*iAI HtrA2 * >^^RS GS 
T ^ XIAP ^ >A^gHTy;K^>Lfcf 1 ia^>* 

t ^5 L ^>ia#^«fctXJrt GST R#fcT^ kJ?Uy bBtirhtt. ¥MM 
0, recHtrA2 (A VPS) \t XIAP © BIR2 BIR3 H * > \Z&£ L fc 

recHtrA2(MVPS) XIAP fc (0 7). B7t, 

tXfy>^^^S^I^.I HtrA2 ^W^g^COTSbfc. Ht 
rA2 t XIAP ©»£©#:£« Siac t XIAP ©&&©#:;£ £<KT V*fc. * £ 
T Siac HtrA2 ** XIAP ©#*A-iflH«8&*£«ai;*-fr*j&> 

2 -5 W e> *Mc: f 5 fc tb , #§S0J#£& recHtrA2 (AVPS)£J:tf recHtrA 
2(MVPS)7M#7,A--fc?-3 ©gtt£±#£-fr£^ feb<li)!l7A-t , -3 

©sttftftffiji-ra^ttWbfc. ^m^t lt 293 ausfflffittfc? 

□ A c £iD;iS Z\£\Z ioTMifftl? (-T >k'hOT) #7.A--fe:-3 
<Dm&<bfimmt<nz>mMM%&m/ur£ (Deveraux et al., (1997) Na 
ture 388. 300-4) » BIR3+RING }* *4>\*m&4tMl3 
mmtZZ. £\Z&-3T7u%Xrt-V-3&±D-7=L-y ht'bV7=L- 
v Y\z< >\* V u-ewm/m& ikZti £© £Bfr<* (Deveraux et al., (1 
999) EMB0 J. 18, 5242-5 1) . ^nicftb, BIR2 H * -f > X A--£- 
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3 <D\g.&m.m\z£?TJJZA--e-3 <DjzD-7z.-y h p20^£>> p 1 9 t p 
17#*gB#^Kcl;c>TT£3©£±a&S (Deveraux et al.. (1997) Nat 
lire 388. 300-4) (m 8 tm 9 <D U - > 4, 7 , 1 0 *Jfc IE) 8 

#7.A--tf 3 O^Dt7 z/ytrt XIAP © BIR2 (XIAP-BIR2) &cktf 
BIR3+RING K*-f> (XIAP-BIR3+RING) ©f^ffl ,6 £^-To #7,A-if 9 
fc=fc 9 #XA-ii 3 (p32) & p20 t pl2 tl^Dty ->>^$ns. Z\ 
XIAP-BIR3+RING^ia*1-^o # X A-i? 3 g # £ J; «9 # 

*A--t? 3 <0 p20 pl9 £ «fc Pl7 \Z?a± y i/>tf2n%o CKDi&ig 
£ XIAP-BIR2 ^Stt§. §ltS^ >A£«<Z)#£, #SfiTT'> HEK2 
93 pj^H;:^ h^DAci dATP <h £iD;l # X A-if 3 

ttftLfco #7,A--t' 3 ©Stt^b^ia^^A'-if 3 ir[#£ffl V>£-T A/ 
^D-; h O^titi tfeo RecHtrA2 (AVPS) « BIR2 & ZtflZ BIR3+RI 

N-G £J;3;*J7.A--fef-3 cD7n-fc~>>^£*Jj]A.2>^\ recHtrA2 (MVPS) \z\$ 
^:(D&o1Zftm\ZZht>tL?Zfr^tz (l39)o itl«, recHt rA2 (AVPS) « X 
IAP © BIR2 (GST-BIR2) <D% 7, A--fe* 3 *SM#f£ffl BIR3 (GST- 

BIR3) CD^7,A°--tf 9 ^^m.m^m<DWm *m.m?%tf. recHtrA2(MVP 

->a >TJn^7;A--t: 3 if[#: t £H£ JftT & A > F £ 6 J£ # CD^> C D T? 
^bfc. Ctl^^lS HtrA2 # Smac <h & < fc 4> 0 # T XIAP © 

CUM 5 ) XIAP HtrA2 Oir U >7 p D^T--k^tt<DK#<D^ 

m 

XIAP # HtrA2 ©t'J >yof7-ifffitt5ift5i^* 5 5^ia^£fc 

ffofeo j3-*.-fef-f> (6mM) £ GST-XIAP >A^ffCD#£T 
Jf:tt^#ftTT 5nM 0 HtrA2 U^m X $ > A £ « <h * \z -f >*^- 

hb, i 2 mm'&wyjjv* sds-page K<t o cbb&& 

£fr ofc. ®.&mz.l$mm HtrA2 37*0 . 2 50nM co^-^-tef-f 

>£5c£3J$rT<?> (Ell 0) o XIAP « 2mM OMmmiZ^^Xh, HtrA2 
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*tt XIAP tfl&mm HtrA2 SL««tt fe £fc ^ Z t £5S 

HtrA2 CD ^ tB 

PSORT ilffiaoT HtrA2 &5 hn> F U 7 * >A 2 Z Z. t ifi 

^mZWttfi. M©$£T« HtrA2 

oafi^ftjntVJfc (Faccio et al. , (2000) J. Biol. Chem. 275, 2 
581-8; Gray et al., (2000) Eur. J. Biochem. 267, 5699-7 10). flu*. 
X , Ht rA2 k: tt 5 Mi > K U 7 * > /I £ R "T * * Smac £ EI8 © ft* ffl # & 

3 £ ttft>fr-o feOT, HtrA2 © IB IS F*3 J§£ £ H Ifc W L & . HeLa MX 
©MftHT-, HtrA2^5h3>FU7©^>A^KT^^)5 1 h^OAc 

< Heavy Membrane Fraction (dlsIiK^nfe (EI 1 1 )„ HtrA2 te? 1 
^DAc (Cyt c) <h*(l5 hn>K'J 7 t?fi!8lili# (HM) fClfcfcB 

sn&. ^ot^ K-r e (pdd t xiap tt-en-e 

n^nin^ (lm) £Mffii# (ce) ©maitLTfflVife 01 d. m 

HtrA2 LTftmLtz$iskm\Z £3 HaLa Wlfi©*ffi»feTtt, 
5 ha > K U 7fc£^T HtrA2 i^h^DA c < &m&LT\<>Z> £ 

trA2, f h^PA c h n > K >J 7/N 0 ^ - >;6> £ Mttfc 

^ ov int4 Btw-e rrx*ttj ©Sfe6/\°^->£^ l« Dae> 

4 (01 2 ). £ne>©fcj88»fiTi: &*5nfcgfc*£fc3fcw#fc&T?* 

^t5fc*, UV JiBSt&ff o fcJBJfitff fc3&*>-3 fc«BJfi^6<aiJiaR*ififfi 
bfc. mi 3\Zs HtrA2 h £ □ A c (Cyt c) © UV mM'&<DmMnm 
ft^VWfiltm-t » HeLa UV (100 mJ/cm2) JBStb, Bfc^TISIB! 

&©»U6Jtlia'4'©«-* >/t£R*BfcjS?"ffi#:K: «fc HA7^D^ h 
M^rLfc, 0 1 3 fd^$n-5d;-5 iZ. MM IsU^MMT'te HtrA2 £ 3 1 h 

Ml? HtrA2 i^F^Ac tt I^B# fc flM izmm £ n & . :tl^,^S 
fr£>, HtrA2 Smac tUX., 7# h - S/X MWi \z fcfa L TMM tC&HJ 
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tntf*DT)i<, khoifi^ttii, ffimm&mmmikm cals) 
zttotavTm^z mm. ?tzt>*>ffin,<Dmn\zft\,> HtrA2 dramas 

Ctffl^tlKSCt^b^ofc (014). C ©Rff Jl«»ttl! S0D1 h 

^>x> ? x- y z-WT.omm^mv&m sodi T^^-etiiicii; 

&l,w.bffi (cerebellui) TUm® £ tifcfo-o &. Z\OZ\£frt>, HtrA2 Ifi 

fee 

CUM 7 ) H.trA2 iCcfcSM© UV *«Stt©ffiJi 
HtrA2 ©«Blfifc*tf*!ftf!lSWf?-r*fc»> C Myc ?¥®^>^tc 

HtrA2 £ J; t££:g © Smac *3-b't5^7X5 F£ He la MM \Z 

# h-v^Srlf ^bfco HeLa Bl&lz 0. 8/ig © pcDNA3 (Mock), pcDNA3- 
Smac-Myc (Smac), pcDNA3-HtrA2-Myc (HtrA2) * 0. 2ug © pEGFP -f ^ 7s 
5 H t&\zmm2&, 24 ^iiil UV RSI* (100 mJ/cm2) Ltc 0 M 1 5 

izK-tmmwiizmMmmm&mmv. 3o^g ©asm^t© DEVDase jstt 

£S'J£L7c„ 0 1 5 C^jns <fc -5 UV 100 mJ/cm l mtii 4mffl'&. H 
trA2 t Smac £h^>77x7 h b 7cM ttMJi © M iz ifc^T # 7 A 
--fef-3 *£© DEVDase «te#W*fc±#bTHfc (Du et al. . (2000) Ce 
1 1 102, 33-42) (H12, B13). B15«f, l7-;t-li h U 7 U 7" 

-r hTft^tcmfeommmm&THLrz, m 1 2 a, HtrA2 h 7 □ a c 

(Cyt c) ©^S^fio^^^^-Tc *Slfefifc:*ViT» ffi«0«l8tD 
V (100 mJ/cm2) MM 4 W^© HtrA2 £ Cyt c © M 1*1 Jlo ft £ in; HtrA2 
trt#^«fc^tt Cyt c ^Ttfefflbfc. £*l 6 © iSS * HtrA2 # Smac (W] 
h- z/*mmfcmifi1b% Z. t, *& Smac t HtrA2 «<t&{;:«7 

LTViS <h V> 5 # x. J#T 5 © 

t- t> h & c 

CHJI50il8) 5 h 3 > F U T^T^^^-frfc HtrA2 \Z «k 5 HH US © g§ 
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HtrA2 © Ik? ftfcftmti ft mzm^tzo *»gfa#&**>/t*R re 
cHtrA2 (A VPS) £ J: XS recHtrA2 (MVPS) ft&tiflzm ^tcKMWmm^ ? ? - 

ts $ >?o)®fti£v&tez>m%m% : %U7 ?-&mmLtc (H6>. Htr 

A2(MVPS)#£< XIAP \zm&Vte\,*<D\$£\,*t IT, ffltC^l, HtrA2 
(AVPS) «b H t ^ E XIAP fc£"&L&a>-3&. 31 ntt HtrA2 (AVPS) © N*^ 
© 7^?;Wfcft <H ©SSiR^MKck -5 Z tZTjkmt % o fil?, ^©I£ 
©#*rfc:*5V>Tt> HtrA2 (AVPS) £/B 21 © U > X h 7 # h & T * 

ZfftmM HtrA2 ttWJfiKfc^ftUT^fc (x- * 

HBK293 13 1 At g © pcDNA3 (Mock) & -5 V> pcDNA3-mature HtrA2-M 
yc (mature HtrA2) :/ 7 X 5 H £ 0. 2 # g © pEGFP 7* 7 X 5 K t& \z§£m 
30 ftW^fc: GFP l^-1f-Sg««fcJ: 0 RTIi-fkb 

tc mi 5). fcH&Htfc:* HtrA2 (AVPS) ©fcJWSfcSittlfflflS© R Jgfls <fc 
W.m*W5 7# h-yX«OIffi^ft$,TLfc. HtrA2 tt^iftl 

ttfclffllfi^&RillTS C itfjSSnfc. HEK293 Wf&lz In © pc 

DNA3 (Mock). pcDNA3-iature HtrA2-Myc (mature Ht rA2) , pcDNA3-matu 
re HtrA2 (S/A) -Myc [mature HtrA2 (S/A) , jgft 4 1 '5 © iz U * 7 9 

->li iZWmLfc&mfc] » pcDNA3-HtrA2-Myc (FL-HtrA2) % -5 V*« pc 
DNA3-Smac-Myc (FL-Smac) ^775 h* £ 0. 2/ig© pEGFP H £ * 

k:383iSii\ 24l$M»K:2L<fcofcD, fcJBLT^fc GFP »ttiJBIlS*» 

(eh 7). j&m HtrA2 (DjuTT-vm&ibm&mtibtemjfoifcm 

fcte* >^l/>^Hf Tlh-yX/hMJfbf, DAPITJ, 

^"bhU/^^^—feJdUHJttllTJiaiROTtt, HtrA2 8 9 IMS ©& 
£A,£&" 5EA,T^fcjG>o&". h7>77i^y 3 60 i^^^JH 

Tfe, t 7 ^ T HtrA2 5S5i*HIjfiTfe h U /I >y;P-»ttHtttt h 7 > 
X7x^ «> 3 >£nfc»ll6£ft:© 5*&TT&ofc. HtrA2 il 5j!J M jjg 
Hu0i^[lfilS;itHbfc^, ClT Jg & -5 V> ft 0 

«-e-f, I^wi:in7>x7i^y 3 y<& 100 B#p^*Tfc^w-h^ 
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£#jftgy&&" mmn "r&z z tifi^m^mt. nuznmf&^m 1 8 

C^Lfcy7XS K SB 1 7 CJS**^"rtftWi:H«K: pEGFP zf y 7, 5 
h't^H^S^Et, 24 l$M%k:|fll&ttU&&8IRSjlU 100 Mg©»fcbl& 
4>© DEVDase *Stt£ifJ£ Ufc, 01 84 1 . x^-A-tt h U ^r-T h 

-eff o tzmmvmmmmzTftvrc, hek293 mkei i 9(;sifc^77 

IzfeMZTjkttkM tmm\Z pEGFP ^575 Fi^l:^S$ 

l;g|19 K^fiS fc, 100 m M © j£ IB fc # X A — £ -T >kk'^-Tg§ 
z-VAD-fmk £ Jtl A T V> . 01 9t, X 7 -A-tt h U 7° U $->f h T*fi 

■d rcmfe<DWkmmm*7*vtc. > b n-^© Bax MfSiiifflM 

ffl*Tttl»tt3 > h n-JU©IIBMtB$i© 3 »«±©*^A-i?«tt^ 
&£B£nfcK: hfrfrt> £>?\ HtrA2 a*J5S3HBJfi©ttffi«tt»fcttAy ^ 
?yV> b V^)\z(D%7s A-ifflltt U^ttfflT^&^o feo HtrA 
2 fc«k DRjBSn*lfflJia?Ett zVAD-fmk, XIAP TaiftiJT*^:*^ fc. £ © 
«£©Htt=i > h P-JV Fas ©*^ttM8B*H : F'T?*Wfc*IBlfiJEd«ai^ 
(0 1 9 ). Z t\z, -fell >ynx7--tf©?Stt>t'^^ 

■fe u >^e>T y-y^mz^tc^m&mo&gm-zvzthjEnMKm 
mMM&ik^r^tz mi 7)0 ^n^oj-^ i;<t o , *^A--e-f > 

t hf HtrA2 ©^ffl^BSW-fr-f, 5 h u> b U 7 © * iffl JH 56 3! 

HtrA2 &#7.A'--t?##c#3!K -fe 'J>^Dr7-1?ffittft 

HtrA2 * Smac ^ h ESUT *olx- £ HtrA2 ZmMWT* 

£#MM$itsLMMie*3\%mz?&i? HtrA2 ?tm 
ivy-ivMyv^jifr h-->x/jN#:©^^«*^n-r> mmm^mtc 

/ubTUfclr*. Z<D HtrA2 ^58tt©JfffllM«;i7 MSIT HihS 

nfcV>d«, HtrA2 ©-fe U >7oT-7--fe?«tt£fc< L S # IB US 
JEBI^^Stt^tonTb*^ (017, 18). 
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HtrA2 ZmmZ-QT^fc^®-?, HtrA2 \Z «fc 3 M # XIAP 
»IH3ft*tf»£'3J&»ttB6J&*T&V». bjfrU 1^.1^. XIAP #>n#ifi 
iMS HtrA2 O-fe U > 7 P f7-« *S tt £ UU faj T it ft a> c £ £ XI 
AP \t HtrA2 ^©^-^ig 0 £ < , HtrA2 «k ZUfon x. 
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SEQUENCE LISTING 

<110> RIKEN 

<120> A cell death inducing factor, a cell and an animal expressing the 
same, and a method for screening an anti cell death treating medicament 

<130> RFH14-022N 

<140> 
<141> 

<150> JP 2001/294794 
<151> 2001-09-26 

<160> 4 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 1768 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (29).. (1405) 

<400> 1 

gggcgaggag gcagccaagg cggagctg atg get gcg ccg agg gcg ggg egg 52 

1/9 



WO 03/027145 



PCT/JP02/09959 



Met Ala Ala Pro Arg Ala Gly Arg 
1 5 

ggt gca ggc tgg age ctt egg gca tgg egg get ttg ggg ggc att cgc 100 
Gly Ala Gly Trp Ser Leu Arg Ala Trp Arg Ala Leu Gly Gly He Arg 
10 15 20 

tgg ggg agg aga ccc cgt ttg acc cct gac etc egg gee ctg ctg acg 148 
Trp Gly Arg Arg Pro Arg Leu Thr Pro Asp Leu Arg Ala Leu Leu Thr 
25 30 35 40 

tea gga act tct gac ccc egg gee cga gtg act tat ggg acc ccc agt 196 
Ser Gly Thr Ser Asp Pro Arg Ala Arg Val Thr Tyr Gly Thr Pro Ser 
45 50 55 

etc tgg gee egg ttg tct gtt ggg gtc act gaa ccc cga gca tgc ctg 244 
Leu Trp Ala Arg Leu Ser Val Gly Val Thr Glu Pro Arg Ala Cys Leu 
60 65 70 

acg tct ggg acc ccg ggt ccc egg gca caa ctg act gcg gtg acc cca 292 
Thr Ser Gly Thr Pro Gly Pro Arg Ala Gin Leu Thr Ala Val Thr Pro 
75 80 85 

gat acc agg acc egg gag gee tea gag aac tct gga acc cgt teg cgc 340 
Asp Thr Arg Thr Arg Glu Ala Ser Glu Asn Ser Gly Thr Arg Ser Arg 
90 95 100 

gcg tgg ctg gcg gtg gcg ctg ggc get ggg ggg gca gtg ctg ttg ttg 388 

Ala Trp Leu Ala Val Ala Leu Gly Ala Gly Gly Ala Val Leu Leu Leu 

105 110 115 120 
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ttg tgg ggc ggg ggt egg ggt cct ccg gec gtc etc gee gee gtc cct 
Leu Trp Gly Gly Gly Arg Gly Pro Pro Ala Val Leu Ala Ala Val Pro 
125 130. 135 



436 



age ccg ccg ccc get tct ccc egg agt cag tac aac ttc ate gca gat 
Ser Pro Pro Pro Ala Ser Pro Arg Ser Gin Tyr Asn Phe He Ala Asp 
140 145 150 



484 



gtg gtg gag aag aca gca cct gec gtg gtc tat ate gag ate ctg gac 
Val Val Glu Lys Thr Ala Pro Ala Val Val Tyr He Glu He Leu Asp 
155 160 165 



532 



egg cac cct ttc ttg ggc cgc gag gtc cct ate teg aac ggc tea gga 
Arg His Pro Phe Leu Gly Arg Glu Val Pro He Ser Asn Gly Ser Gly 
170 175 180 



580 



ttc gtg gtg get gee gat ggg etc att gtc acc aac gee cat gtg gtg 
Phe Val Val Ala Ala Asp Gly Leu He Val Thr Asn Ala His Val Val 
185 190 195 200 



628 



get gat egg cgc aga gtc cgt gtg aga ctg eta age ggc gac acg tat 
Ala Asp Arg Arg Arg Val Arg Val Arg Leu Leu Ser Gly Asp Thr Tyr 
205 210 215 



676 



gag gec gtg gtc aca get gtg gat ccc gtg gca gac ate gca acg ctg 
Glu Ala Val Val Thr Ala Val Asp Pro Val Ala Asp He Ala Thr Leu 
220 225 230 



724 



agg att cag act aag gag cct etc ccc acg ctg cct ctg gga cgc tea 
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Arg He Gin Thr Lys Glu Pro Leu Pro Thr Leu Pro Leu Gly Arg Ser 
235 240 245 

get gat gtc egg caa ggg gag ttt gtt gtt gee atg gga agt ccc ttt 820 
Ala Asp Val Arg Gin Gly Glu Phe Val Val Ala Met Gly Ser Pro Phe 
250 255 260 

gca ctg cag aac acg ate aca tec ggc att gtt age tct get cag cgt 868 
Ala Leu Gin Asn Thr He Thr Ser Gly He Val Ser Ser Ala Gin Arg 
265 270 275 280 

cca gee aga gac ctg gga etc ccc caa acc aat gtg gaa tac att caa 916 
Pro Ala Arg Asp Leu Gly Leu Pro Gin Thr Asn Val Glu Tyr He Gin 
285 290 295 

act gat gca get att gat ttt gga aac tct gga ggt ccc ctg gtt aac 964 
Thr Asp Ala Ala He Asp Phe Gly Asn Ser Gly Gly Pro Leu Val Asn 
300 305 310 

ctg gat ggg gag gtg att gga gtg aac acc atg aag gtc aca get gga 1012 
Leu Asp Gly Glu Val He Gly Val Asn Thr Met Lys Val Thr Ala Gly 
315 320 325 

ate tec ttt gec ate cct tct gat cgt ctt cga gag ttt ctg cat cgt 1060 
He Ser Phe Ala He Pro Ser Asp Arg Leu Arg Glu Phe Leu His Arg 
330 335 340 

ggg gaa aag aag aat tec tec tec gga ate agt ggg tec cag egg cgc 1108 
Gly Glu Lys Lys Asn Ser Ser Ser Gly He Ser Gly Ser Gin Arg Arg 
345 350 355 360 
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tac att ggg gtg atg atg ctg acc ctg agt ccc age ate ctt get gaa 1156 
Tyr He Gly Val Met Met Leu Thr Leu Ser Pro Ser He Leu Ala Glu 
365 370 375 

eta cag ctt cga gaa cca age ttt ccc gat gtt cag cat ggt gta etc 1204 
Leu Gin Leu Arg Glu Pro Ser Phe Pro Asp Val Gin His Gly Val Leu 
380 385 390 

ate cat aaa gtc ate ctg ggc tec cct gca cac egg get ggt ctg egg 1252 
He His Lys Val He Leu Gly Ser Pro Ala His Arg Ala Gly Leu Arg 
395 400 405 

cct ggt gat gtg att ttg gec att ggg gag cag atg gta caa aat get 1300 
Pro Gly Asp Val He Leu Ala He Gly Glu Gin Met Val Gin Asn Ala 
410 415 420 

gaa gat gtt tat gaa get gtt cga acc caa tec cag ttg gca gtg cag 1348 
Glu Asp Val Tyr Glu Ala Val Arg Thr Gin Ser Gin Leu Ala Val Gin 
425 430 435 440 

ate egg egg gga cga gaa aca ctg acc tta tat gtg acc cct gag gtc 1396 
He Arg Arg Gly Arg Glu Thr Leu Thr Leu Tyr Val Thr Pro Glu Val 
445 450 455 

aca gaa tga atagatcacc aagagtatga ggctcctgct ctgatttcct 1445 
Thr Glu 

ccttgccttt ctggctgagg ttctgagggc accgagacag agggttaaat gaaccagtgg 1505 
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gggcaggtcc ctccaaccac cagcactgac tcctgggctc tgaagaatca cagaaacact 1565 
ttttatataa aataaaatta tacctagcaa catattatag taaaaaatga ggtgggaggg 1625 
ctggatcttt tcccccacca aaaggctaga ggtaaagctg tatcccccta aacttagggg 1685 
agatactgga gctgaccatc ctgacctcct attaaagaaa atgagctgct gccatctttt 1745 
gtgggcagtt agtcaggtgc tgc 1768 



<210> 2 
<211> 458 
<212> PRT 
<213> Homo sapiens 

<400> 2 

Met Ala Ala Pro Arg Ala Gly Arg Gly Ala Gly Trp Ser Leu Arg Ala 

15 10 15 

Trp Arg Ala Leu Gly Gly He Arg Trp Gly Arg Arg Pro Arg Leu Thr 

20 25 30 

Pro Asp Leu Arg Ala Leu Leu Thr Ser Gly Thr Ser Asp Pro Arg Ala 

35 40 45 

Arg Val Thr Tyr Gly Thr Pro Ser Leu Trp Ala Arg Leu Ser Val Gly 

50 55 60 

Val Thr Glu Pro Arg Ala Cys Leu Thr Ser Gly Thr Pro Gly Pro Arg 
65 70 75 80 

Ala Gin Leu Thr Ala Val Thr Pro Asp Thr Arg Thr Arg Glu Ala Ser 

85 90 95 

Glu Asn Ser Gly Thr Arg Ser Arg Ala Trp Leu Ala Val Ala Leu Gly 
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100 105 110 

Ala Gly Gly Ala Val Leu Leu Leu Leu Trp Gly Gly Gly Arg Gly Pro 

115 120 125 

Pro Ala Val Leu Ala Ala Val Pro Ser Pro Pro Pro Ala Ser Pro Arg 

130 135 140 

Ser Gin Tyr Asn Phe He Ala Asp Val Val Glu Lys Thr Ala Pro Ala 
145 150 155 160 

Val Val Tyr He Glu He Leu Asp Arg His Pro Phe Leu Gly Arg Glu 

165 170 175 

Val Pro He Ser Asn Gly Ser Gly Phe Val Val Ala Ala Asp Gly Leu 

180 185 190 

He Val Thr Asn Ala His Val Val Ala Asp Arg Arg Arg Val Arg Val 

195 200 205 

Arg Leu Leu Ser Gly Asp Thr Tyr Glu Ala Val Val Thr Ala Val Asp 

210 215 220 

Pro Val Ala Asp He Ala Thr Leu Arg He Gin Thr Lys Glu Pro Leu 
225 230 235 240 

Pro Thr Leu Pro Leu Gly Arg Ser Ala Asp Val Arg Gin Gly Glu Phe 

245 250 255 

Val Val Ala Met Gly Ser Pro Phe Ala Leu Gin Asn Thr He Thr Ser 

260 265 270 

Gly He Val Ser Ser Ala Gin Arg Pro Ala Arg Asp Leu Gly Leu Pro 

275 280 285 

Gin Thr Asn Val Glu Tyr He Gin Thr Asp Ala Ala He Asp Phe Gly 

290 295 300 

Asn Ser Gly Gly Pro Leu Val Asn Leu Asp Gly Glu Val He Gly Val 
305 310 315 320 

Asn Thr Met Lys Val Thr Ala Gly He Ser Phe Ala He Pro Ser Asp 

325 330 335 

Arg Leu Arg Glu Phe Leu His Arg Gly Glu Lys Lys Asn Ser Ser Ser 
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340 345 350 

Gly He Ser Gly Ser Gin Arg Arg Tyr He Gly Val Met Met Leu Thr 

355 360 365 

Leu Ser Pro Ser lie Leu Ala Glu Leu Gin Leu Arg Glu Pro Ser Phe 

370 375 380 

Pro Asp Val Gin His Gly Val Leu He His Lys Val He Leu Gly Ser 
385 390 395 400 

Pro Ala His Arg Ala Gly Leu Arg Pro Gly Asp Val He Leu Ala He 

405 410 415 

Gly Glu Gin Met Val Gin Asn Ala Glu Asp Val Tyr Glu Ala Val Arg 

420 425 430 

Thr Gin Ser Gin Leu Ala Val Gin He Arg Arg Gly Arg Glu Thr Leu 

435 440 445 

Thr Leu Tyr Val Thr Pro Glu Val Thr Glu 
450 455 



<210> 3 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Synthetic 
<400> 3 

ccgcaattgg ccatggctgc gccgagggcg 30 
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<210> 4 

<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
<400> 4 

ctctcgagtt ctgtgacctc aggggtc 27 
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